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Central Valley Ciberinfrastructure
Development of an infrastructure to study Central Valley
 Water is a critical step in fusing science into water
management and decision making processes. Across
the US, groundwater supplies roughly 40 percent of
drinking water. The State of California alone uses about
16 Million acre-feet of ground water each year, more than
any other State in the Nation, 80% of which is
dedicated to agricultural irrigation. The 400-mile-long
Central Valley supplies one-quarter of the food in the US.
Sufficient water resources and sustainable agricultural
 practices are thus critical to the long term human and
economic health of California. Development of the
Central Valley Workbench will provide the cyberinfrastructure
needed to curate the diverse data sets and to use the data with mining and modeling tools
for analysis of complex water quality and resource issues in the Central Valley.
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         Global Change:
      Prediction, Impacts and Technology

This RTA focuses on:

1. Understanding and improving the prediction of global changes, such as the duration
and termination of extreme events.

2. Development of mitigative technologies
3. Exploring the impacts of global change on energy, agriculture, the environment, human

health, and economic systems. For example:

Water availably impacts energy production, and energy impacts clean water
production. For example, consideration of water resources are critical for
longevity of electrically generation through hydropower, and energy
considerations must be included during planning for water diversion,
conveyance, treatment, and desalinization.  In the face of dwindling resources,
water and energy sectors should seek to jointly optimize and synchronize their
respective resources, such as building new energy infrastructure in
combination with desalinization plants or joint water and energy investments in
recycled water processing infrastructure. An example of a question that will be
explored under this RTA includes:

 Can we determine if there will be enough energy to meet the clean water needs and
enough water to meet the energy demands over the next several decades?

        Watershed Management

This RTA focuses on advanced water management through the development of:

 Water technology. Development of water technologies, such as sensors, tools, or
approaches, is needed to provide information about complex water systems and to
ensure cost effective and sustainable delivery of clean water for urban and rural
communities.

 Water cyberinfrastructure and decision making platforms. Advancements in these areas
are necessary to permit scientists and water managers to use diverse datasets and
tools to investigate and optimally manage systems.

 Water Synthesis, performed through integration of science with advanced tools.

Examples of the questions that will be explored under this RTA include:

 Can we develop decision making tools that will permit water managers to use terabytes
of hydrological data and tools to determine if there will be enough water for their
community over the coming months or generations?

 Can we use the diverse water quality and resource measurements and tools to
determine the long term impact of groundwater constituents (such as emerging
contaminants or agricultural nitrates) on human and economic health of California?

    The Berkeley Water Center (BWC)
Yoram Rubin and David Sunding (UCB) and Susan Hubbard (LBNL)

Effective water management is not purely a scientific problem, a political problem, a technological problem, a computer science problem nor a socioeconomic problem; it is a complex, 21st Century problem
that demands collaborative coordination between all of these disciplines. The Berkeley Water Center (BWC) has been developed to integrate expertise across disciplines in support of a new research mode
for water investigations. The Berkeley Water Center will:
 Seek a new mode of for doing business at Berkeley by developing a seamless integration of UCB
       and LBNL expertise;
 Develop integrative water research thrust areas (‘Horizontal Integration’);
 Accelerate thrust area results into applications (‘Vertical Integration’);
 Develop collaborations between Berkeley water researchers and other expert groups;
 Create strong, mutually beneficial partnerships between Berkeley and other academic,
       governmental, and private sector institutions;
 Function as a CITRIS institution and the water arm of the Berkeley Institute for the

Environment (BIE).

Water Science was driven until recently primarily by the narrowly focused issues of water supply.
It is now clearly documented that the 20th Century water paradigm is inadequate in the face of
the increase in number, severity, complexity and the scale of the water-related science
questions facing the United States and other nations, such as:
1. Can we use elements of fluid dynamics, atmospheric and hydrologic sciences to develop a

theory that will predict the initiation, duration and termination of droughts?
2. Can we combine elements of economy and behavioral sciences together with oceanography and
       atmospheric science to predict the anthropogenic effects of a carbon-emissions constrained

world on the water cycle?
3. What are the consequences of global warming on the water resources of semi-arid regions, and

what are the environmental and ecological consequences?
4. How do we use the modern tools of information technology and wireless communications to

improve field data acquisition, storage, and retrieval?

While all these questions are relevant to the well-being of the State of California, there are additional,
specific challenges that need to be address, including: How to prepare California for 50 million
residents by 2025? And, What are California’s specific vulnerabilities to global warming and droughts?

The BWC has developed  strong partnership programs that are expected to be long term and
mutually beneficial.

These partnerships have been developed using a two-track
program, which includes an industrial membership program
(geared for private sector partnerships) and an institutional
membership (geared toward research institutions).

Both sectors offer the BWC varied expertise and
perspectives, as well as financial and in-kind support.
Importantly, the private sector will assist the BWC with its
goals for vertical integration, or the transfer of water knowledge
into applications and tools.

  Represent broad arenas of inquiry where cross-cutting collaboration and cooperation
  Represent topics that are likely to have significant opportunity for growth and impact;
  Reflect the needs and interests of the Berkeley community at large and BWC
    Partnerships;
  Will Evolve over time, and will be rotated in and out of the BWC based on their
    merits.

An example of potential RTAs are described below.

Research Thrust Areas:Research Thrust Areas:

Introduction and GoalsIntroduction and Goals

Microsoft has recently announced a Technical Computing Initiative (TCI) partnership with the
Berkeley Water Center. The TCI will develop cyberinfrastructure that is critical for effectively
curating and effectively synthesizing the massive and disparate datasets that are now
becoming available to study water systems.  Two BWC Microsoft TCI projects will focus on
development of:

 An AmeriFlux Portal
 A Central Valley Cyberinfrastructure

PartnershipsPartnerships

Research Thrust Areas (RTAs)…Designed to Integrate and Expand Berkeley water expertise
across science, IT, and socioeconomics. The BWC is developing RTAs that:

Ameriflux Portal
Uncertainties in the
future behavior of the
 carbon cycle are
currently among the
greatest sources of
uncertainty in climate
over the next century.
Poorly understood “sink”
processes currently
remove about half of
global carbon dioxide
(CO2) emissions arising
from the combustion of
 fossil fuels, but there is
little reason to expect that
these sinks will continue to operate unchanged over the coming decades.
The Community Carbon workbench will be a problem solving environment for synthesis of
datasets that are critical for assessing carbon stocks and fluxes and their impact on climate.
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BWC Water Portal

Computational
Resources

Web-based
Workbench access

Web Service Interface to Data and Tools

Data Providers:
Host Ameriflux
Climate Data
Statsgo Soils Data
MODIS products Tools: Statistical & Graphical

LAI
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Albedo

Choose  Ameriflux
Area/Transect, Time
Range, Data Type

Gap Fill, 
A technique

Gap Fill, 
B technique

Design Workflow

Statistical &
graphical 
analysis

Canoak 
Model Site 9

Data harvest 
Sites 1-16

Canoak 
Model Site 1

Version
 control

Network 
display LAI

Statistical &
 Graphical 
analysis

Data 
Cleaning Tools

Data Mining 
and 

Analysis Tools

Modeling Tools

Visualization 
Tools

Ecology Toolbox

Compute
Resources

Carbon Community Workbench

Climate
Statsgo
MODIS

Import other 
Datasets

Knowledge
Generation Tools

The BWC horizontally integrates
expertise across:
Three LBNL Divisions
Three UCB Colleges

Berkeley Water ExpertiseBerkeley Water Expertise


